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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma Mo XMMHU Ha YpOBHE CpeqHero odOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHHs (enepanbHOM  0Opa3oBaTenbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DepepaibHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit denepanun Ha niepuon no0 2025 roga» (Pacmopsbkenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

XVMHs Ha YPOBHE M3Y4YEHUS 3aHMMAET BAJKHOE MECTO B CUCTEME €CTECTBEHHO-HAYyYHOT'O
oOpazoBanmusi yuamuxcst 11 kmaccoB. M3yuenue mnpeamera, peaau3yeMoe B YCIOBHAX
nuddepeHITMPOBaHHOTO, PO HIBHOTO 00yJeHwus, MIPU3BAHO obecreunTh
0011e00pa30BaTeIbHYI0 U OOIICKYIBTYPHYIO TTOJTOTOBKY BBITYCKHUKOB IITKOJIBI, HEOOXOIUMYIO
JUIA aanTallid MX K OBICTPO MEHSIIOIIMMCS YCIOBHSIM JKM3HH B COLIMYME, a TaKXkKe JUis
MPOJOHKEHUSI O0OyYEHHS B OpraHu3alugax npodeccnoHanbsHOro 00pa3oBaHus, B KOTOPBIX XUMUS
SBIIIETCS. OJJTHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomojarammumu nojoxeHusMu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOI 110 XUMHHU (PYHKIIUU:

¢ UH(QOPMAIIMOHHO-METOAUYECKAsl, pealu3alus KOTOpod oOecreynBaeT MOJydeHHE
IIPEJICTaBICHUs O LEIsIX, COJIEp)KaHUHU, oOlieil cTpaTernu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTUs OOy4arOUIMXCA CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOILAs, KoTopas pelycMaTpuBaeT  OIpe/eeHUeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4yeOHOro
Marepuaia, KOJUYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTePHCTHK; IOAXOJO0B K
(OpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JOCTIDKEHUI oOyJaroIuMxcsi B paMKax HTOrOBOM arrectauuu B (OpMe €IUHOTO
roCyJapCTBEHHOTO 9K3aMEHa 110 XUMUH.

[Tporpamma asi M3y4eHUsT XUMUH:

e yCTaHABJIMBAaeT MHBApUAHTHOE MPEAMETHOE CoJepKaHKe, 00s3aTeNbHOe IS U3YYEeHUS
B paMKax OTAENbHBIX  Hpoduiei, npeIycMaTpuBaeT  paclpeleieHue U
CTPYKTYpUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJEpKaTeJIbHbIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pacrpe/iesieHne Y4eOHOTO BpEMEHHU, pEKOMEHAYEMOTO ISl U3Y4YEHHUS
OTJICTHHBIX TEM;

e [peasiaraeT MPUMEPHYIO IOCIEAO0BATEIbHOCTh H3Y4YEHHs] Y4eOHOTO MaTepuana c
y4€TOM JIOTUKH IOCTPOSHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3€CiHi;

e JaéT METOAMYECKYI0 HHTEpIpeTalMio Leleil M 3ajad M3ydyeHus IMpeaMeTra Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATENILHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl CPEIHETO OO0IIero oO0pa3oBaHUS
(JIMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), a TAKXK€ C YYETOM OCHOBHBIX BHJIOB



yueOHO-TT03HABATENbHBIX JIEHCTBUI OOYyYalolIerocss IO OCBOCHHUIO COJIEpKaHUs
npeaMeTa.

[lo BceM Ha3BaHHBIM IMO3MIMSAM B MporpaMMe [0 XUMHUU MPEeayCMOTpeHa
MIPEEeMCTBEHHOCTh C OOy4YeHMEM XHMHUHU Ha YpOBHE OCHOBHOTO 00miero obOpaszoBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapuUaHTHOMN)
COCTaBIISIIONIEH collepikaHus y4eOHOTO mpeaMeTa « XUMHUsS» 0CTaETcsi BOZMOKHOCTh BEIOOpA €ro
BAPUATUBHOW COCTABJIAIONICH, KOTOpas AOHKHA ONPENEsAThCS B COOTBETCTBUM C HAIlpaBJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

N3yuenue npeamera «XUMHUS» OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha pPAaCUIMPEHHUE U
yrayOleHne TEOPETUYECKOM U MPAKTUYECKOW TIMOATOTOBKH OOYYAIOIIUXCS, BBIOpABIIMX
onpeAenEéHHbIA MPOPIIb 00YICHHS, B TOM YHCJIE C MEPCHEKTUBON MOCIEAYIONIETO TOMydeHUs
XUMHUYECKOro 00pa3oBaHus B opraHu3anusx rnpodeccuonanbHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeOoBanuii ®I'OC COO x mmIaHUpyeMbIM pe3yibTaTaM OCBOCHHS deaepalbHON
00pa30BaTeNbHON MPOTpaMMBbl CPETHETO OOIIET0 OO0pa30BaHHS H3YYCHHE MpeAMeTa «XHMHS
OPUEHTHPOBAHO TAK)KE HA PEIICHHE 3a7a4 BOCIIUTAHUS U COIIMAIBHOTO PAa3BUTHS 00yUaAIOIINXCS,
Ha (OPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHUM, YMEHUN palliOHATH3AIIH Y4eOHOTO
Tpygda U  OOOOIIEHHBIX CIOCOOOB  JEATENBHOCTH, MMEIOIIUX  MEXIUCHUILTUHAPHBIH,
HAJIIPEIMETHBIN XapaKkTep.

[Ipu ompeneneHnu MOIX0I0B K OTOOPY U CTPYKTYPHOM OpraHU3AIMK COJEPKAHUS ITHX
KYpPCOB B IIporpamMMe IO XUMHUHU 3a OCHOBY HpHUHATHI nojoxenus ®I'OC COO o paznuuusax
0a30BOro U yriIyOJIEHHOTO YPOBHEW M3YUYEHHUS MIpEIMETa.

OcHoBy coxepxkanust  «OOIIass ¥ HEOpraHUYECKasi XUMHUS» COCTABISET COBOKYITHOCTH
MPEIMETHBIX 3HAHWA W YMEHUH, OTHOCAIIMXCA K 0a30BOMY YPOBHIO U3y4UCHUs MpeaMera. JTa
CUCTEMa 3HAHUM TMOJYy4yaeT OIpeeiI€HHOE TEOPETUUYECKOE JOMOJHEHUE, IO3BOJISIOLIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OoyblInii 00BEM (pakTOIOrMUYEecKOro Martepuana. Tak, Ha
YPOBHE W3y4CHHUs TpeaMeTa oOecrieueHa BO3MOXKHOCTH 3HAYUTEIIBHOTO YBEIUYCHUS 00BEMaA
3HAaHUM O XMMHMYECKHUX JJIEMEHTAX W CBOMCTBAX MX COCAWHEHHI HAa OCHOBE PACIIMPEHUS U
yrayOneHus: TpeACTaBICHU O CTPOCHUU BEIECTBA, XUMHUYECKOW CBSI3U M 3aKOHOMEPHOCTSX
NPOTEKAaHUsI pPEAKUUH, pacCMaTpUBAEMbIX C TOYKH 3pEHUS XUMHUYECKOM KHUHETUKH U
TepMoaAMHAMUKU. V3ydeHne nmepruoanyeckoro 3akoHa u lleprnoandeckoil CHCTEMbl XUMHUYECKHUX
AJIEMEHTOB 0a3HpPyETCs HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEJCTABIECHUAX O CTPOCHUU
aToMa. XUMHUYECKas CBA3b OOBSCHSETCA C TOUKH 3PEHHUS DHEPreTHUECKUX HM3MEHEHHU mpu eé
00pa3oBaHUM U pa3pylIeHUH, a TAKXKE C TOUYKH 3pEHUs] MeXaHU3MOB e€ oOpazoBanus. M3ydyeHue
TUTIOB PEAKIUNA JOTMONHIETCS (POPMUPOBAHUEM TPEACTABICHUN 00 AIEKTPOXUMHYECKUX
Ipoleccax U 3JIEKTPOJIN3E PACIIIIaBOB U pacTBOPOB BeliecTB. Ocoboe 3HaueHUe UMEET TO, YTO Ha
COJIEpKaHUE  OKa3bIBAIOT BIMSHHME CMEXHBIE NpeaMeTbl. Tak, Hampumep, B COAEpPNKaHUU
npeaMeTa I KJIacCOB XUMHUKO-(pu3ndeckoro mnpoduis Ooniblioe 3HadeHHe OyayT UMETh
AJIEMEHTHI Y4eOHOTO MaTepuaia 1o oomei xumuu. [lpu nu3yuyeHuu npeameTa B TaHHOM CiIydae
akKIeHT Oy/eT cleyaH Ha OOIHOCTh METO/IOB MTO3HAHMSI, OOIITHOCTh 3aKOHOB M TEOPUI B XUMHUU U
B (u3MKe: aTOMHO-MOJIEKYIspHas Teopus (MOJEeKylIspHas Teopusi B (U3MKE), 3aKOHBI
COXpPAaHEHHUsSI MacChl M HSHEPTrUM, 3aKOHBl TEPMOJMHAMMKH, 3JIEKTPOJIM3a, MPEJICTABICHUS O
CTPOCHHH BEIIECTB U JIPYTOE.

B mmane ¢opmupoBaHHST OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHHUS OOIIEHAYIHBIX
METO/IOB MIO3HAHUS U OMbITA MPAKTUUECKOTO MPUMEHEHUSI HAYUHBIX 3HAHUN U3yUYeHUE MpeaMeTa
«X¥UMHS» OCHOBAaHO HA MEXKIPEIMETHBIX CBS3SIX C Y4eOHBIMU MPEAMETaMH, BXOJISAUIUMH B



CcoCTaB

npeaMeTHeIX obnacteit  «EcTecTBeHHO-Hay4yHble TpeaMeThl», «Marematuka u

uHpopmaTuka» u «Pycckuil A3bIK U TUTEpATypa».

[Ipu u3ydyeHuu ydeOHOro mpeamera «XUMHs» KaKk HAa YPOBHE OCHOBHOTO U CPEIHETO
obmero obpa3oBanus (Ha 0a30BOM ypOBHE), 3ajlayeii NMEPBOCTEIICHHOW 3HAYMMOCTH SIBJISETCS
dbopMUpOBaHHE OCHOB HAayKd XUMHHM Kak O0OJIaCTH COBPEMEHHOTO0 €CTEeCTBO3HAHUS,
NPAaKTUYECKOH JIeATENPHOCTH 4YeJIOBeKa M OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYpBHI.
Pemenue 3Toii 3a71aun  1IpH M3YYEHHUH MIPEIMETA MPEINOIaraeT pealn3alnio TaKuX Hesnei, Kak:

¢dopmMHpoBaHUE TPEACTABICHUN: O MaTEPUAIBHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSX
Y [03HABAEMOCTH SIBJICHUI MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e Beayueil poiu B 00ecliedeHHH YCTOMUMBOTO Pa3BUTHS YEJIOBEUYECTBA: B PEIICHUU
npoOJeM HSKOJIOTUYECKOM, YHEPreTHYecKOil M MUILEBOW Oe30MacHOCTH, B Pa3BUTUHU
MEAMIMHBI, CO3/JaHUM HOBBIX MAaTEpUAlOB, HOBBIX HCTOYHUKOB DJHEPrUH, B
obecrnieueHuu palrOHAIBHOTO MPUPOJONOIB30BAHMS, B (dbopMupoBaHUU
MHUPOBO33PEHUS U 00IIEH KyJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOM CpELE;

OCBOCHHME CHCTEMbl 3HAHUMW, JIEKANIMX B OCHOBE XHMHYECKOH COCTaBJISIOLIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAaMEHTAIbHBIX TOHSATHHA, 3aKOHOB U
TEOpUN XHMMHUHU, COBPEMEHHBIX IPEACTABIECHUI O CTPOCHHUM BELIECTBA HA Pa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMHYECKUX
peakuuii, 0 XMMHYECKOM PaBHOBECHM, PACTBOpPAX U JUCIEPCHBIX cUCTEMaX, 00 00LuX
HAy4YHBIX IPUHLUIIAX XUMUYECKOIO IPOU3BO/ICTBA;

dbopMupoBaHHEe Yy OOYyYaAIONIUXCS OCO3HAHHOTO ITOHUMAaHHS BOCTPEOOBAaHHOCTH
CUCTEMHBIX XMUMHYECKUX 3HAHUM Uil OOBSCHEHHWS KIIOYEBBIX HAEH U mpoliem
COBPEMEHHOM XUMHUU, A7 OOBSCHEHHS M TMPOTHO3WPOBAHHUS SBIICHUH, HMEIOIIUX
€CTECTBEHHO-HAYYHYI0 MPUPOAY; TPAMOTHOTO peEHIeHHs] MpoOJieM, CBS3aHHBIX C
XUMHUEH, TPOTHO3MPOBAHHUS, AaHAJIW3a W OLEHKM C IO3ULHHA SKOJOTMYECKOU
0€30MacHOCTH MOCEACTBUNA OBITOBOM M MPOU3BOJICTBEHHOM JEATEIHLHOCTH YEJIOBEKa,
CBSI3aHHOW C XUMHUYECKUM MPOU3BOJICTBOM, HCIOJIb30BAHUEM U MepepadoTKon
BEILECTB;

yriIyOjieHHe TNpeACTaBICHUH O Hay4YHBIX METOJaX IO3HAHUS, HEOOXOIUMBIX JUIs
nproOpeTeHus] YMEHUIH OpUEHTUPOBATHCS B MUPE BELIECTB U OOBSICHEHNSI XMMUYECKUX
ABJICHUM, MMEIOIIMX MECTO B MPUPOJE, B NPAKTUUECKOH JAESITEIbHOCTH U
MMOBCETHEBHOW KU3HU.

B mnane peanuszanmuu TMEpPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAOIMIMX (DYHKIIHMA
[EJIOCTHOW CHCTeMBI CpedHero oOmiero oOpa3oBaHHs MPU HM3YYECHUH MpeaMeTa «XHUMHUS»
0CO0YI0 aKTYaJIbHOCTh MPUOOPETAIOT TAKUE 1IETH U 3a]]a4H, KaK:

BOCMHTAHUE YOESKIEHHOCTH B TMIO3HABAEMOCTH SIBJICHHM NPHUPOIBI, YBAXKEHUA K
MIPOIIECCY TBOPUYECTBA B OO0JIACTH TEOPETHYCCKHX W TPHKIAIHBIX HCCIICIOBAHUA B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

pa3BUTHE MOTHBAIIMK K OOYUYEHHUIO W TMO3HAHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHsI O0IIIEYEIOBEYECKIX [EHHOCTEH;

pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, HHTEUIEKTYallbHBIX W TBOPYECKHUX
crocoOHoCTell 00yvaromuxcs, GopMUpPOBAHME y HUX CO3HATEIHHOTO OTHOIIEHUS K
caMOOOpa30BaHMIO W HEMPEPHIBHOMY O0pa30BaHUIO KaK YCJIOBHIO YCICIIHON



npodecCuoHaNbHOM U OOIIECTBEHHOW NEeATENIbHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3/IOPOBBIO U IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (QopmupoBaHHe YMEHUH U HABBIKOB Pa3yMHOIO MPHUPOAONOIB30BaHUS, pPa3BUTHE
OKOJIOTMYECKON  KYIbTyphl,  NPUOOPETCHHE  ONbITa  OOIIECTBEHHO-TIOIEC3HOU
9KOJIOTMYECKOH JeSITeIbHOCTH.

OO01ee YrciIo YacoB, MPEIYCMOTPEHHBIX JUTsl U3ydeHus: XxumMuu B 11 kimacce — 68 yacoB (2 gaca
B HEJICITIO).



COJAEP)KAHUE YYEBHOI'O ITPE/IMETA
11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH.

AtoMm. CocTaB aTOMHBIX saep. XuUMHU4YecKuil anemeHT. M3otomnbl. CTpoeHue 31eKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBBIE 4YHCJA. ODHEPreTMUECKUE YPOBHM U TOLYPOBHH. ATOMHBIE
opOutanu. Knaccudukaims XMMHYECKUX JJIEMEHTOB (S-, P-, d-, f-amemenTs). Pacnipenenenue
JJIEKTPOHOB II0 AaTOMHBIM OpPOMUTAISAM. OJEKTPOHHBIE KOH(UIypalM AaTOMOB 3JIEMEHTOB
[EpPBOr0O—4eTBEPTOrO IMEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(HUTypauy HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepuonnueckuit 3akoH u llepuoguyeckas cucrema XuMHYecKux diaeMeHToB [I.M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHa M Ilepuonnyeckol CHCTEMBI XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMHUUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CJIOXKHBIX BEILECTB IO IpyNmaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.J1. Menneneesa.

XuMuyeckas cBsI3b. Buabl XMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHMsl KOBAJIEHTHOW CBS3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHEeprus
U JuHa cBs3u. [lonsspHOCTh, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOU CBsi3U. KpaTHble
cBsa3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP M BaJCHTHBIE BO3MOYKHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C HUX T€OMETPUYECKHM CTPOCHHMEM (Ha MpHUMEpE COEIMHEHHMH 3JIEMEHTOB BTOPOIO
nepuoa).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB KOMIUIEKCHOTO — HMOHA:
KOMILIEKCOOOpa3oBarenb, JUTraHAbl. 3HAY€HUE KOMIUIEKCHBIX coeauHeHuil. Ilonstue o
KOOpAMHALIMOHHOW XMMUH.

BemniectBa MOJEKYJISPHOIO ¥ HEMOJIEKYJISIPHOIO CTPOEHMS. THIBI KPUCTAIIIMYECKHUX
pemEToK (CTPYKTYp) U CBOIMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIx cucreMax. MctuHHble pacTBopsl. [IpeacraBneHne o KOTOUIHBIX
pactBopax. CrocoObl BbIpaK€HHsI KOHLIEHTpPAIlMM PacTBOPOB: MaccoBasl 10 BellecTBa B
pacTBOope, MoOJIsIpHas ~ KOHLEHTpauus. HacbllleHHbIE W HEHACBHILEHHBIE  PAacTBOPBI,
pacTBopuMoOcCTbh. Kpucranioruapars.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. TpHBHAJIbHbIE Ha3BaHUS
OTJIENIbHBIX NIPEACTABUTEIEH HEOPraHMYECKHUX BEIIECTB.

Knaccugukaius XuMU4ecKux peakivii B HEOPraHMYeCKOW U OpraHu4ecKoil XuMun. 3aKoH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHMsI M NPEBPAIIECHUS SHEPTUU NMPU XUMHUYECKHX
peakuusx. TernoBble 3QPEKTh XUMUUECKUX peakiuil. TepMoXxuMHuuecKkue ypaBHEHUS.

CKOpOCTh XUMHUYECKOI peaklinu, e€ 3aBUCUMOCTh OT PazIMuHBIX (hakTOpoB. 'oMOreHHbIE
Y T€TEpPOreHHbIe peakuny. Katanus u kaTaan3aTopsl.

O6parumbie W HeoOpaTUMBIE peakIMu. XHUMHYecKoe paBHoBecue. KoHcraHTa
XUMHYECKOro paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XMMHYECKOTO pPaBHOBECHS:
TEMIIEpATypa, JaBICHUE U KOHILIEHTpAllMM BEILECTB, y4acTBYIOIIMX B peakuuu. [Ipunmun Jle
[Tarense.

OnekTponuTHdeckas gaucconumarusa. CuibHble W chna0bie  dneKkTposuThl.  CTeneHb
nuccormaiui. Cpefa BOIHBIX PacTBOPOB: KUCIIOTHAs, HEHWTpasibHas, mienouyHas. BogopomHbii
nokasarenb (PH) pactBopa. I'maponus coneil. Peakium nonnoro ooMeHa.



OKuCIUTENbHO-BOCCTAHOBUTENbHbIE peakiuuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTAaHOBUTENb. [Iponeccel OKHUCIEHHS M BOCCTAHOBJIECHUS. BaKHEWIIUE OKUCIUTEIH U
BOCCTAaHOBUTENIN. MeTO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIIN3 PaCTBOPOB M PACIIJIAaBOB BEIIECTB.

OKcliepUMEHTAIbHbIE METOJbl W3YYEHHUs BEIIECTB W HX IPEBpALCHUN: pa3iokKeHue
HEepOKCHJa BOAOPOAA B IPUCYTCTBUM KaTaln3aTopa, MOJIEIU KPUCTAUIMYECKHX pEIIETOK,
IOPOBEICHUE pPEAKIUA MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IOMOUIBIO
WH/INKAaTOPOB, M3YYEHHUE BIMSHUS PAa3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH peakuuu U
HOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenune HemeraioB B Ilepmoandeckoil cucreMe XUMHUYECKHX 3ieMeHToB JI.U.
MenneneeBa M OCOOCHHOCTH CTPOCHHMS HX aroMoB. Du3nyeckwe CBOICTBa HEMETAJIOB.
AJoTponusi HeMeTauIoB (Ha IpUMEpPe KUCIopoia, cepbl, hochopa u yriiepoaa).

Bonopon. Ilonydenue, pusnueckue U XMMHUYECKHE CBOWMCTBA: pEakLMU C METAIIAMHU U
HeMeTa/lllaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ napubl. TOMINBHBIE 3JIEMEHTHI.

['anorensl. HaxoxneHne B mpupoje, CrocoObl MOMy4eHUs, (GU3NIECKhe M XUMHYECKUE
cBoiicTBa. ['amoreHoBojoposl. BaxHelilne KuCIOpoACOJepkKallue COECIUHEHUs TaJoreHOB.
JlaGopaTopHble U MPOMBIIUICHHbIE CIIOCOObI MOTY4YEHHUs TajJoreHoB. [IpuMeHeHue rajioreHos u
UX COCIMHEHHH.

Kucnopon, o30H. JlabopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
dusnueckue M XUMHUYECKHME CBOWCTBA M MNpPHUMEHEHHE Kuciopoga M o30Ha. OKcuisl U
HEPOKCHIBI.

Cepa. HaxoxxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHUS, (U3MUSCKHEC W XHUMHUYCCKUC
cBoiictBa. CepoBonopoa, cynbduasl. Oxcua cepoi(1V), oxcun cepoi(VI). Cepuucras u cepHas
KUCIOTBI U uX coiau. OcoOEHHOCTH CBOWCTB cepHOM KucioThl. llpumenenue cepsl u eé
COEeIMHEHUI.

Azor. HaxoxnaeHnue B Tpupoae, CIOCOOBI TONYYEHHUs, (PU3HMUECKHE MU XHMHUYECKHE
cBoiictBa. AMMHak, HUTpuAbL. Okcuabl a3ora. A30THCTas M a30THAs KUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KucinoTsl. [IpuMeHeHMe a30Ta W €ro coeluHeHHH. A30THBIE
yI100peHusl.

®ochop. Haxoxnenne B mpupojae, CnocoObl MONydeHUs, (U3UYECKHEe U XUMHUYECKUE
cBoiictBa. Dochunaer u Pochun. Oxcuasl dochopa, dochopHas kuciora U e€ COJU.
[Tpumenenue pochopa u ero coenuneHnit. @ochopHbie y100peHHUs.

VYraepon, HaxoXaeHHe B IpHpoje. AJUIOTponHble Moaudukanuu. duszndyeckue u
XMMHYECKUE CBOWMCTBA TPOCTBHIX BEHIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoaa(ll),
okcua yriaepona(lV), yronpHas kucinota u €€ coiau. AKTUBMPOBAHHBIA Yroib, aacopOLus.
Oynnepensl, rpadeH, yriaepogHble HaHOTpYOku. IIpuMeHeHMe MpPOCTBIX  BELIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €0 COeAUHEHUI.

Kpemuuii. Haxoxzaenue B mpupoje, crnocoObl MOdydeHHs, (PU3HUEeCKUe M XHUMHUYECKHE
cBoiictBa. Okcun kpemuusi(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHHUS U ero
coequHeHuil. CTEKIO0, €ro MOJIy4eHNE, BUABI CTEKIIA.

[Tonoxenue metamion B [leproanueckoil cucTeMe XUMHUYECKUX 371eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue pu3nyeckue cBOMCTBAa METAJLIOB.
[TpumeHeHre MeTallIoB B OBITY U TexHHKe. CIIaBbl METAJLIOB.

DNEeKTPOXUMHUECKUI psii  HampspkeHud MertayioB. OOmmue crnocoObl  MONTydeHUs
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIITYPIHUsl, MeKTpomeTautyprus. Ilonsarue o koppo3un
MeTay10B. CriocoObl 3aIIUTHI OT KOPPO3HH.



O6mas xapaktepuctuka metawioB |A-rpynmer [lepuoandeckoil cHCTEMBl XUMHUYECKUX
sneMeHToB. Harpwuii u kanuii: monydeHnue, pu3MuecKue M XUMUYECKHUE CBOWMCTBA, PUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

O6mas xapaktepuctuka MetaiioB |IA-rpynnsr [leproguueckoit cucTeMbl XUMHYECKHX
9JIeMEeHTOB. Maruuii M KanblMii: ToJdydyeHue, (QU3NYeCKUe U XUMHYECKHE CBOMCTBA,
NPUMEHEHHE TMPOCTHIX BEIECTB U UX coeAnHEHHUH. JKECTKOCTD BO/IBI U CIIOCOOBI €€ YyCTpaHeHHUS.

AJNIOMMHHI: TIOJy4YeHUe, (PU3MUYECKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BElIeCTBA M €ro coeAMHEHUH. AMGOTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmass xapakTepucTuka MeTauloB NoOouHbIX mnoarpynn (b-rpynm) Ilepuoauueckoit
CUCTEMbBI XUMHUYECKUX JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeaAuHeHur. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomartbl, UX OKHUCIUTEIHHBIC CBOWCTBA.
ITony4yeHnue U npUMEHEHUE XpoMma.

®us3nyeckue M XHMMHYECKHE CBOMCTBA MapraHiia M €ro COEIMHEHMH. Baxuenmmue
coenuaeHust Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

®uznyeckue U XUMUYECKUE CBOMCTBA JKene3a U ero coequHeHni. OKCHUbl, THAPOKCUIBI U
conm xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue Keje3a U ero CIiJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonyuenne u npumeHenue
MeIU U €€ COCTMHEHUM.

[{uak: mony4yeHue, GU3NICCKUE U XUMUICCKUE CBOMCTBA. AM(OTEpHBIC CBOWCTBA OKCH/IA
Y TUJIPOKCH/IA [IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne NMHKa U ero COeAMHEHUH.

OKCIIEpPUMEHTAIbHBIE METOJbl H3yYEHUs BEUIECTB M MX MPEBPAILCHHUI: H3ydeHUE
0o0pa310B HEMETaJIOB, TopeHue cepwl, Qochopa, xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIEKIMH «MeTauibl ¥ CIUIaBbl», B3aUMOJECMCTBHE ILEIOYHBIX M IIEIO0YHO3EMEIbHBIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BaHHE BUAEOMATEpUAIOB), B3aUMOJAECHUCTBUE LIUHKA U
JKese3a ¢ pacTBOpaMU KHUCIIOT U IIEJI0Yeld, KaYeCTBEHHbIE PEaKIIMU Ha HEOPTAHMYECKUE aHUOHBI,
KaTHOH BOJIOPOJa U KaTHOHBI METAJJIOB, B3aMMOJICHCTBUE THIPOKCHIOB AIFOMUHUS U LIMHKA C
pacTBOpaMu KUCJIOT U LIeJoueH, pelieHre dKCIepUMEHTAIbHbBIX 3a/1ad 1o TeMaM «['aloreHb»,
«Cepa u e€ coeAMHEHUsI», «A30T U Pochop U UX COeAUHEHUD», «MeTauIbl TJIaBHBIX MOATPYII,
«MeTtannbl MOOOYHBIX TOATPYIII.

XuMHS U )KU3Hb.

Ponb xumum B obecrieueHun yCTOMYUBOTO pa3BUTHs yesioBeuecTBa. [loHsITHE O HayuHBIX
METOJaX I[IO3HAHUS M METOJOJIOTMM HAy4yHOro wuccienoBaHus. HaydHble npUHIUIBI
OpTraHU3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIITIEHHBIE CITOCOOBI MOMYyUYEHHUsT BaKHEHIIINX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KHUCIOTHI, MeTaHoMa). [IpoMbIneHHbIe
CIOCOOBbI MOJTYYEHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Kalolllel cpeabl U
ero nmocyuencTus. Poib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MMacHOCTH.

XuMus U 370poBbe 4YelloBeKa. JlekapcTBeHHbIe cpencTBa. [lpaBuia wHcronb3oBaHUS
JIEKAPCTBEHHBIX MpenapaToB. Poilb XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUS UM OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Poiab XxuMuu B o0ecrieueHnn
MMHUIIEBOH O€30IMacHOCTH.

Kocmernueckue u mapgromepHsle cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHoOro
WCIIOJIb30BaHUs IIPEMapaToB OBITOBOM XMMHUH B IIOBCEAHEBHON KHU3HU.

XuMHS B CTPOUTETHCTBE: BAXKHEHUININE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).



XuMHS B CENBCKOM X03siicTBe. OpraHnYecKrue 1 MUHEPAIbHBIC yI00pEeHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIC MaTepHalbl, KPacKH, CTEKJIO, Kepamuka. MaTepuanbl
JUTSI DJICKTPOHUKU. HaHOTEXHOIOTHH.

PacuérHble 3amaun.

Pacuérel: Macchl BemecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00bEMA, KOJTMIECTBA
BEIIIECTBA) MPOAYKTOB PEAKLUU, €CIU OJHO U3 BEIIECTB HMMEET MPUMECH, Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTAa PEaKUu, €Cly OJHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpenes€HHON MacCOBOM J10Jel pacTBOPEHHOrO BEIIECTBA, MAaCCOBOM JOJIM W MOJSIPHOM
KOHIICHTPAIlMU BEIIECTBA B PACTBOPE, JIOJIM BBIXOJA MPOJYKTa PEAKIIMH OT TEOPETUYCCKHU
BO3MOXKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBS3EH MPHU W3YYEHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce oCyIIeCTBIIICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK U MOHATUN, IPUHATHIX B OTJCIBHBIX MTPEIMETaX eCTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mure ecTeCTBEHHO-HAyYHBIE TOHATHA: SIBICHUE, HAy4YHBIH (akT, THIOTE3a, TEeOopus,
3aKOH, aHalW3, CHUHTe3, KIacCUpUKalus, MEePUOJUYHOCTb, HAOIIOJCHHE, H3MEPEHUE,
OKCIIEPUMEHT, MO/IE]Tb, MOJICTTUPOBAHUE.

®duznka: marepusi, MUKPOMHpP, MAKpPOMHUpP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJMOAaKTUBHOCTh, MOJIEKYJIa, YHEPreTHYECKH YPOBEHb, BEIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIEeCTBA, WICANbHBIN ra3, (QU3UYECKHe BEIHMYHMHbBI, €IUHHIIBI
WU3MEPEHUS, CKOPOCTh, SJHEPTHS, Macca.

buonorus: kierka, oOpraHu3M, OJKocHcTema, Oumocdepa, MeTa0OIU3M, MaKpo- H
MUKPOSJIEMEHTBI, O€JKH, >KUPBI, YIJIEBOJbI, HYKJICHHOBBIE KHUCIOTHL, ()EPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHONOTHS: XUMHUYECKasi MPOMBIIICHHOCTh, METAJUTYPTHsi, CTPOUTEIbHBIC MaTepUAIHI,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas MPOMBIIUICHHOCTh, (apMareBTH4YecKas
MPOMBINIIICHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX MpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, YJICKTPOHHAS TIPOMBIIUICHHOCTH, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTtBercTBUM C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
PE3yNIbTaTOB OCBOCHHSI MPEAMETa «XHUMHUS» Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHUsI BBIACICHBI
CIIEyIOIIME  COCTAaBJISIONIME:  OCO3HAaHME  OOYYaIOIIUMHUCS  POCCHUMCKOW  TpakIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH M CaMOOIPEICICHHUIO; HATTMUNe
MOTHBallMM K OOYYEHHUIO; TOTOBHOCTH W CHOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS
INPUHATBIMU B 06H.[CCTBC npaBuJiaMld W HOpPMaMH IMOBCACHUA; HAJIWNYUC NPAaBOCO3HAHUA,
9KOJIOTMYECKOM KYJIbTYPHhI; CIIOCOOHOCTh CTAaBUTh LIENTU U CTPOUTH KU3HEHHBIC TIJIaHBbI.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTa «XUMHS» OTpaxaroT c(HOpMHPOBAHHOCTH
OTbITAa MO3HABATENBHON M MPAKTHYECKOW JESTEIbHOCTH OOYYAIOMIMXCSl B MPOILECCEe pean3aiiui
00pa3oBaTeNbHOM JIEATEILHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUSA MpeaMeTa «XUMHUS» OTpa)karoT CHOPMUPOBAHHOCTD
OTbITa TIO3HABATENBFHOM M MPAKTUYECKOHN AEATEIbHOCTH OOydYarolMXcsl B MPOLECCe pealn3aluu
00pa30BaTeNbHOM 1eATEIbHOCTH, B TOM UUCIIE B YACTH:

1) rpakIaHCKOro BOCIUTAHMA:

OCO3HaHHUs O0Y4YaIOIIMMUCS CBOMX KOHCTUTYLUMOHHBIX IpPaB U OOS3aHHOCTEH, YBa)KEHUS K
3aKOHY U MPaBOIMOPSIIKY;

MPEJICTABICHUS] O COLMAJIbHBIX HOPMax U TMPaBWIAX MEXJIMYHOCTHBIX OTHOILIECHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp'—IGCKOﬁ ACATCIBHOCTH IIpHU CO3JaHUU y‘-Ie6HI)IX IIPOCKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHIMOJTHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTHuxX
IIPY aHAJIN3€ PA3JINYHBIX BUJIOB yUEOHOM AESITEIbHOCTH;

2) NaTPpHOTHYECKOT0 BOCIUTAHUS:

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HayYHOMY HACJIEAMIO OTE€YECTBEHHOW XMMUHU;

YBa)KEHHsI K IPOLIECCY TBOpYECTBA B 00JIaCTH TEOPUU U MPAKTUYECKOTO IMPUIIOKEHUS XUMUH,
OCO3HAaHUA TOI0, YTO AAHHBIC HAYKMW CCThb PE3YyJIbTAaT JJIHUTCIBbHBIX Ha6JIIOI[€HHI>'I, KPOMOTJIMBBIX
OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda yLIéHI)IX " IIPAaKTUKOB;

MHTEpeca U M03HaBaTeIbHBIX MOTHBOB B MOJIYYEHUHU U MOCIEAYIOLIEM aHaIu3e HHPOpPMaLUU
0 MEPEAOBBIX JOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMMU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPAaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O IMMOBEACHUA,

CIIOCOOHOCTH OIICHMBATh CHUTYAI[UH, CBS3aHHBIE C XUMHUYECKHUMH SBICHUSAMH, U MPUHUMATD
OCO3HAHHbIE PELICHHs], OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILI€CHUBATh CBOC MOBEACHHUEC U TIIOCTYIIKHM CBOHUX TOBapI/IHIeﬁ C H03I/IHI/II\/’I
HPAaBCTBCHHBIX U IIPAaBOBBIX HOPM U C y‘-IéTOM OCO3HaHUuA HOCHG}ICTBI/Iﬁ IOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBbSI:

MOHMMaHMUs LEHHOCTeH 370poBoro u Oe3zomacHOro oOpas3a KHU3HH, HEOOXOAUMOCTH
OTBETCTBCHHOI'O OTHOIIICHUA K CO6CTBGHHOMy q)HSquCKOMy " IICUXUYCCKOMY 310POBBIO;

coOJTI0IeHUsI TIPAaBIIT 0€30TTACHOTO OOpaIEHHUs C BEIIECTBAMH B OBITY, TOBCETHEBHOM JKU3HU,
B TPYJIOBOH JI€ATENBHOCTH;



MMOHUMAaHUS IIEHHOCTH TIPABUJI WHIUBUIYAIBHOTO M KOJUICKTUBHOTO 0€30TMacHOTO MOBEIACHUS
B CUTYalUsIX, YIPOKAIOIIUX 3I0POBBIO U KU3HU JIHOJIEH;

OCO3HAHUs TOCIEACTBHA W HENPUSTHUS BPEAHBIX TMPUBBIUCK (YIMOTPEOJICHUS ATKOTOJISA,
HapKOTUKOB, KypeHHs);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKAaTUBHOM  KOMIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIbCKOM  JESATEIHHOCTH,
OOIIECTBEHHO TIOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX JACSITCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEHICHUM NPAKTUYECKUX 33Ja4 COLUAIBHOMU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY H3y4eHHUI0 TPOo(deccCuii pa3InyHOro pojia, B TOM YHCJIC Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH 110 XUMUU;

YBOKEHUSA K TPYY, JIIOJSAM TPYJa U Pe3yJbTaTaM TPYJI0BOM JIEATCIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHIAMBUIYAIbHOW TPAaeKTOPHHM OoOpa3oBaHUs, Oymymiei
npodeccun U peanusanuyd COOCTBEHHBIX XKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEeOHOCTEH 00111eCTBa;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKU I1€IeCO00Pa3HOr0 OTHOLIEHHUS K MPUPOJE KAaK HMCTOYHUKY CYIIECTBOBaHUS
JKM3HM Ha 3eMIie;

MMOHUMAHHUS TJ00ATBHOTO XapakTepa SKOJOTUYECKHX IMPOOJieM, BIMSHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATILHOM CPEBI;

OCO3HaHUSI HEOOXOJMMOCTH WCIIOJB30BaHUS JIOCTHKCHUN XWMHH ISl PEIICHHS BOIPOCOB
PalMOHAIBHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOTO HEMPUATUS JACHCTBUN, MNPUHOCAIIMX BpEI OKPYKAIOIIEH NPUPOIHON Cpee,
YMEHHS TMPOTHO3UPOBATH HEOJATONPUATHBIC ASKOJIOTHYSCKHE TIOCICACTBHS IMPEANPUHIMACMBIX
JEUCTBUI U NPEIOTBpAIATh UX;

HaJu4usl Pa3BUTOrO HSKOJIOTMYECKOTO MBIIIJICHUS, SKOJOTUYECKOM KYJIbTYpbI, OIbITA
NESATEIbHOCTH  SKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBAaTbCS HMH B
MO3HABATEIbHOW, KOMMYHUKATHBHON M COITMATBHOW MPAKTHKE, CTIOCOOHOCTH M YMEHHUS aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHUS:

MUPOBO33PEHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd U
00I111eCTBEHHON MTPAKTUKH;

MOHUMaHUS CNeUu(UKNM XUMUU KaK HAayKd, OCO3HaHHS €€ poilu B (HOPMUPOBAHUU
paIMOHATIBFHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO TMPEACTAaBIEHUS 00 OKpYy)KaroleM
MHpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B TTO3HAHUHU MTPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUN
po0JieM CoXpaHEHHUs MMPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCOO0OM 3HAYMMOCTH XMMHH JJii COBPEMEHHON IMBHIM3ALUU: B €€
T'YMaHUCTHYECKON HAMpaBICHHOCTH W BAXHOW pONM B CO3JaHUM HOBOW 0a3bl MaTepUaNIbHON
KYJbTYpbI, B PEIICHUH TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS UEIOBEUECTBA — CHIPHEBOM,
SHEPTETUYECKON, MMUIIEBON M IKOJIOTHIECKON 0€30MacHOCTH, B Pa3BUTHU MEIHUIIMHBI, 00CCTICYCHIN
YCIOBUH YCHENIHOTO TPYAA U IKOJIOTUYECKU KOMGPOPTHOM KU3HU KaXKIO0T0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOM TIpaMOTHOCTH: TOHUMAaHUSA CYIIHOCTH METOJOB  IO3HAHUS,
WCIIOIB3YEMBIX B E€CTECTBEHHBIX HayKaxX, CMOCOOHOCTH HCIIOIB30BATh MMOJIydaeMble 3HAHUS IS
aHaIM3a U OOBSICHEHUS SIBJICHUI OKPYXKAIOIIEr0 MUPA M TIPOUCXOIANINX B HEM U3MEHECHUM, YMEHUS



nenath 000OCHOBAaHHBIE 3aKIIOUYEHUS HA OCHOBE HAYYHBIX (DAKTOB U MMEIOLIUXCS JAaHHBIX C LEIbIO
MOJTYYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCTOIh30BaTh XUMUUECKHIE 3HAHUS JIJISl pEIICHUs MpoOJieM B
peaIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPHIBHOMY O0Opa3oBaHUI0O W CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJTYYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHbIX chepax npodecCHOHaATbHON AeITEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATDI

MeranpeameTHple pe3ysbTaTbl OCBOCHMs IPOTpaMMBbl 10 XMMHM Ha YPOBHE CpEIHETO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HAYMMbIe I (DOPMHPOBAHHSI MHPOBO33PEHUS OOYJAIOMIMXCS MEXIUCIUIUIMHAPHBIC
(MeXITpeIMETHBIC) OOIIeHAYYHbIC MOHATHS, OTPAKAIOIIUE IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPA U
CHCHI/I(bI/IKy MCTOAOB MO3HAHUS, HCIIOJIB3YCMbIX B CCTCCTBCHHBIX HAYKaX (MaTepI/IH, BCIICCTBO,
SHEprus, SBJIEHUE, IPOLECC, CUCTEMA, HAy4YHBIM ()aKkT, NPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsl, UCCIICIOBAaHKE, HAOIOICHHIE, U3MEPEHHE, SKCIICPUMEHT U JIPYTHUE);

yHUBEpCabHbIe yueOHbIC MeiCTBUs (II0O3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETY/ISTUBHBIC),
obecrnieunBarone GopMupoBaHHe (PYHKIMOHAILHOH I'PAMOTHOCTH M COLMAIBHON KOMIIETCHIIHH
o0yJaromuxcs;

CIIOCOOHOCTh ~ OOYYAKONIMXCS ~ WCIOJIb30BaTh ~ OCBOCHHBIC  MEXIUCIMIUIMHAPHBIC,
MHPOBO33PEHYECKHE 3HAHUS M YHHBEpCAIbHbIC Yy4YeOHbIC [CHCTBUS B IMO3HABATEIbHOU U
COIMAJIbHOM TPAKTHKE.

MeramnpeagMeTHbIE  pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU  Y4€OHBIMU
IMO3HAaBATCJIbHBIMHW, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA HeﬁCTBHHMI/I.

Ilo3naBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOrHYecKHeE e CTBUS:

CaMOCTOATENbHO (OPMYTUPOBaTh M AaKTyaIM3UpOBaTh NpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpenesaTh UEIH JAESITeNbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HUX JIOCTUKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C TOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPU OCBOCHHU 3HaHUU HpI/IéMBI JJOTUYCCKOT'O MBIIUJICHUA: BBIACIATH
XapakTEepHble NPU3HAKM TOHATUM W  yCTAaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME TOHATHUSA /U OOBICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA,

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUU IJIA Knaccmbnxaunn BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

YCTaHaBJIMBATb NPUYIHNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbBIMU SABJICHUAMMU,

CTPOUTH JIOTUUECKUE pacCyXJeHUsl (MHIYKTUBHbBIE, A€TyKTHUBHBIC, M0 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M TPOTHUBOPEYHUS] B PAacCMaTPHUBAEMBIX SBICHUSAX, (POPMYIHPOBATH BBIBOIBI U
3aKITFOUCHUS,

INPUMEHATE B IMPOLCCCEC IMMO3HAHUA MCIIOJIB3YEMbBIC B XWMHU CHUMBOJIHUYCCKUC (3HaKOBBIe)
MOJIeTIH, TTPe0Opa3OBLIBATh MOJAEIBHBIC MPEICTABICHUS — XUMUUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMuueckas Qopmyna, ypaBHEHHE XHMHUYECKOW peakiuu — TPH pPElIeHuH y4eOHBIX
IMO3HAaBAaTCJIbHBIX W IMPAKTUYCCKUX 3aaad, IPUMCHATh Ha3BAaHHBIC MOJCIBbHBIC MMPEACTABICHUA I
BBIABJICHUSA XAPaKTCPHBIX IIPHU3HAKOB U3YYaCMbIX BCIICCTB U XUMHUYCCKUX peaxunﬁ.



2) 0a3oBbIe HCCIeA0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUI;

dopmMynMpoBaTh LETM W 33Ja4d  UCCIEIOBaHMS, HCIIOJIB30BaTh IMOCTABJICHHBIE H
CaMOCTOSITENILHO CPOPMYJIMPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(opMHpPOBaHUS THIIOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIaJIETh HaBbIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS YUYEHHYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HAONIONATh 3a XOJOM IMIPOIEcca, CaMOCTOSITEIBHO
IIPOrHO3UPOBATh €ro pe3yiabTaT, (OpPMYIMPOBATH OOOOLIEHUS M BBIBOABI OTHOCHTEIBHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIEA0BaHMsI, COCTAaBJIATh OOOCHOBAHHBIM OTYET O MPOJEIaHHOU
pabore;

npuoOpeTaTh ONBIT YUYECHHUUECKOW HCCIEeNOBATEIbCKOW M TPOEKTHOM JAEATeNbHOCTH,
IPOSIBJISITH  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB peEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX WH(pOpManU (HAy4HO-TIONYJIsIpHAs JIUTEpaTypa
XMMHUYECKOIO COJEp)KaHUs, CHpaBOYHble IocoOus, pecypcsl VHTepHera), aHaIM3UpPOBATh
MHGOpPMALMIO Pa3IMYHbIX BUIAOB U (GOPM MPEACTaBICHUS, KPUTHUYECKH OLIEHUBAaTh €&
JOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTB;

(dbopMyIHpOBaTh 3ampochl W TPUMEHATH pa3IM4YHbIE METOABI MpPHU IOHCKE U 0TOOope
nHbopMaKy, HEOOXOJMMOM IS BBITIOTHEHUS YI€OHBIX 3314 ONPEeIEHHOTO THIIA;

IpUOOpeTaTh OMNBIT MCIOJb30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAIBbHYIO (OpMY MpeaCTaBlIeHHUs HHPOpPMAIUN (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIULblL, PUCYHKU U IPYTHUE);

UCIOJb30BaTh HAy4YHBIH S3bIK B KauyecTBe CpeAcTBa IpU paboTe C XUMUYECKOH
uHpopMalue: MIPUMEHATh MEXIpeaMeTHbIe ((PU3NYecKre 1 MaTeMaTHYeCKUe) 3HaKU U CUMBOJIBI,
¢bopmybl, a0OpeBHaTypbl, HOMEHKIATYPY;

HCI0JIb30BaTh 3HAaKOBO-CUMBOJINYECKHE CPEICTBA HATJISTHOCTH.

KoMMmyHuKaTHBHBIC yHHBeEpcaabHble y4eOHbIC JeHCTBHUA:

3aJjaBaTh BOMPOCHI 10 CYIIECTBY 00CYK/Ia€MOM TeMBbI B X0JI€ Uaiora U/UiaH JUCKYCCHH,
BBICKa3bIBaTh UJIeH, (POPMYITUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIHHO BBITOJTHEHUS
MPEeJI0KEHHOM 3a/1a4u;

BBICTYNIATh C TPE3EHTalMel pe3ylbTaTOB I103HABATEIbHOW JAESITEIbHOCTH, IOJTYYEHHbIX
CaMOCTOSITENILHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUH XMMHUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKON PabOTHI MO MCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, peau3alld y4eOHOTO
poeKkTa, W (OPMYIMPOBATH BBIBOABI MO pe3yjibTaTaM IPOBEAEHHBIX HCCIEAOBAaHUM MyTEM
COTJIaCOBAHUS MO3UIIMK B XOJ€ OOCYKIeHUS U 0OMEHa MHEHUSIMU.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

CaMOCTOSITEJIbHO IIJIAHUPOBaTh M OCYLIECTBIIATH CBOIO IIO3HABATENIBHYIO JEATEIbHOCTb,
ompenensas e€ LeNd W 3aJaud, KOHTPOJUPOBATb M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpearaéMblii allrOpUTM JEHCTBUI NpU BBINOJIHEHWH YYE€OHBIX M HCCIEAO0BaTENbCKUX 3ajad,
BbIOMpaTh Hanbosiee 3(PPEeKTUBHBIN CrIOCOO X pEIIeHUs ¢ YYETOM IOTYYeHHs] HOBBIX 3HAHUU O
BELIECTBAX U XMMHUECKUX PEAKLIUAX;

OCYILECTBIATH CAMOKOHTPOJIb JI€ATENBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.



INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHUS MPOTPAMMBI 110 XMMHHU BKIIIOYAIOT CieUU(UIECKUe s
yueOHOro mpenmera «XUMHs» Hay4dHbIE 3HAHUS, YMEHHUS M CIOCOOBI JIEHCTBHMI IO OCBOCHHUIO,
MHTEpIpEeTaluy U IpeoOpa30oBaHUIO 3HAHUH, BU/Ibl JESITEILHOCTH 110 NOJYYEHUIO HOBOI'O 3HAHUS U
IPUMEHEHHUIO 3HAaHUM B PAa3IMYHBIX Y4EOHBIX CHUTYyalMsX, a TAKKE B PEAbHBIX MKU3HEHHBIX
CUTyallUsiX, CBA3aHHBIX C XHMMHMEH. B 1@porpamMme 10 XUMHH TNPEIMETHBIE PE3YJIbTAThI
IIPEACTABIJICHBI 110 TOAAM U3Y4YCHHUS.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl 0CBOCHUS Kypca «O01as 1 HeOpraHMUeCcKasi XUMH OTPaXKaroT:

c(OPMHPOBAHHOCTH MPEACTABICHUI: O MaTepPUAIBHOM E€JUHCTBE MHpPA, 3aKOHOMEPHOCTSX H
[I03HABAEMOCTH SIBJIEHUI MPHUPOJIbI, O MECTE M 3HAYECHUU XUMHUHU B CUCTEME €CTECTBEHHBIX HayK U
e€ poau B 00€CHEYEHUH YCTOWYMBOIO pa3BUTHs, B PELIEHUH HPOOJIEM 3KOJIOIMUYECKOH,
SHEPreTUYECKO M MUIIeBO 6€30MaCHOCTH, B Pa3BUTHN MEAULIMHBI, CO3/IaHIMH HOBBIX MAaTEPUAIIOB,
HOBBIX HCTOYHHMKOB OJHEPIUH, B OO0ECIEUYEHUH PAIMOHAIBHOTO MPUPOJOIOIb30BaHUSA, B
(GOopMHpPOBAaHUN MHUPOBO33PEHUST M OOWICH KyJIbTYpbl UEJIOBEKa, a TaKXKe SKOJIOIMYECKH
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CpeIe;

BJIaJIEHHE CUCTEMON XMMHMYECKHX 3HaHUH, KOTOpasi BKJIIOYAET: OCHOBOMOJIArAlOIUE OHATHUS
— XMMHYECKUH DIIEMEHT, aTOM, SAPO aToMa, M30TOIBI, AJIEKTpOHHAs o0oiouka atoma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aTOMa, TUOPUAM3ALHUS ATOMHBIX
opOuTanel, HOH, MOJEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTb, CTENEHb OKHCIECHUS,
XMMHYECKas CBs3b (KOBAJEHTHAas, HOHHAs, MeTa/NIN4yecKas, BOAOpPOJHAsA), KpUCTAUIMYecKas
peméTka, XUMHUYECKasi PEeaKiysi, PacTBOp, SJICKTPOJUTHI, HEIIEKTPOIMTHI, AIIEKTPOIUTHICCKAS
JMCCOLMAINS, CTENEeHb IUCCOIMALMU, BOAOPOAHBIN ITOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTEID,
TeroBoH 3((eKT XuUMHUECKOW peakIuH, CKOPOCTh XHMHUYECKOH pEeaklMH, XUMHUYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS IIEKTPOTUTHUECKON TUCCOLUALNH, IEPUOINYECKUN 3aKOH
J.1. MeHnneneeBa, 3aKOH COXPAaHEHMs MAacChl BEIIECTB, 3aKOH COXPAHEHUS M IIPEBPALLCHHUS
SHEPTUU NPU XUMHUYECKHUX PEaKIHsIX, 3aKOH MMOCTOSTHCTBA COCTaBa BEUIECTB, 3aKOH JIEHCTBYIOIIUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN A3BIK XUMHM, MUPOBO33PEHUECKUE 3HAHUS, JIeXKAIIHE B
OCHOBE TIOHMMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XHMMYECKHX SIBICHUH; COBpEMEHHBIE
MIPEJCTaBICHUS O CTPOSHUH BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM W HAaIMOJIEKYJISIPHOM
YPOBHSIX; TIPENCTABICHUS O MEXaHW3MaxX XHMHUYECKHX PEaKIHi, TEPMOJUHAMHYECKHX U
KMHETHUYECKUX 3aKOHOMEPHOCTSX HX IPOTEKaHWs, O XMMHYECKOM PpAaBHOBECHUH, pPAcCTBOpax M
JMCIIEPCHBIX CUCTeMax; (DaKTOJIOTHYECKUE CBEICHHUS O CBOMCTBAaxX, COCTaBe, MOJIYYEHUU U
0€30MaCHOM HCTIOJIF30BAHUU BAXHEWIINX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOH
JESITeTbHOCTH YeJIOBEKa, OOIINX HAYYHBIX MPUHIUITIAX XUMHUECKOTO TPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTEepHbIE IPU3HAKU MTOHATUH, YCTaHABIMBATh UX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS IPU OMMCAHUM HEOPraHUYECKHX BELIECTB
U X IPEBPALLECHU;

C(OPMHPOBAHHOCTh YMEHHS HCIOIB30BATh XUMHUYECKYIO CHMBOJHKY JJISI COCTABIICHHS
(opMyJT BEIIECTB M YpaBHEHUI XUMHUYECKHX peakiuid, cucteMaTrnyeckytro Homenkiarypy (IUPAC)
Y TPUBHAJIbHBIC Ha3BaHUS OT/JEJIbHBIX BEIECTB;

Cc(OPMHPOBAHHOCTH YMEHHS ONPEICATh BAJCHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKUX
JJIEMEHTOB B COCJAMHEHUSX, BUJ XHUMHYECKOW CBS3M (KOBaJCHTHAs, WOHHAs, MeTajuTH4ecKas,
BOJIOPOJIHAS ), THIT KPUCTAITHYECKOM PeIIETKH KOHKPETHOTO BEIECTBA;



C(OPMHUPOBAHHOCTb YMEHUS O0BACHATH 3aBUCUMOCTb CBOMCTB BEILECTB OT BH/1a XUMUYECKOM
CBS3M M THUMNA KPUCTAJUIMYECKOW PpEMIETKH, OOMEHHBIM W JOHOPHO-aKIENTOPHBIA MEXaHU3MBI
o0pa30oBaHMs KOBAJICHTHOU CBSI3U;

C(OPMHUPOBAHHOCTh YMEHMH: KJIACCU(PUUMPOBATh: HEOPraHMYECKHE BELIeCTBA 10 UX
COCTaBYy, XUMHMUYECKHE PEAKLMH IO pa3IMYHbIM IpHU3HAKaM (YUCIYy MU COCTaBY pearupyroliux
BEIIECTB, TEIUIOBOMY 3((dekry peaknuu, H3MEHEHUIO CTENEHEH OKHUCICHHUS 3JIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTaju3aTopa M JpYyrue); CaMOCTOSTEIbHO BBIOMpPATh OCHOBAaHHS U
KPUTEPHUHU U1 KJIacCU(PUKALUHN N3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMM;

c(OPMHPOBAHHOCTb YMEHUS PACKPBIBATh CMBICII Neproanyeckoro 3akoHa /. 1. Menneneesa
U IEMOHCTPHUPOBATh €TO CUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (YHKIINY;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTepU30BATh IIEKTPOHHOE CTPOCHHE ATOMOB W HOHOB
XMMHMYECKHX JJIEMEHTOB IIepBOro—4erséproro mnepuonoB Ilepuogmueckon cucremst JI.1.
Menpeneesa, UCIONIB3Ysl IOHATHS «IHEPreTUUYECKUE YPOBHUY, «OHEPreTUUYECKHUE TIOLYPOBHUY, «S-,
p-, d-aroMHBIE OpOMTAIM», «OCHOBHOE M BO30YXIEHHOE SHEPreTHUCCKHE COCTOSHUS aToMay;
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHYECKUX IJIEMEHTOB M MX COCAMHEHHUH IO
nepuogam u rpynnam Ilepuognueckont cucremsl [I. M. MeHnzeneeBa, BajJ€eHTHbIE BO3MOXHOCTU
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHMH: XapaKTepHU30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPKAATh CYLICCTBOBAHUE TI'€HETHUYECKOM CBSI3H MEKIY
HEOPraHWYECKMMH BEUIECTBAMU C IIOMOIIBIO YPAaBHEHHUM COOTBETCTBYIOINX XUMHUECKUX PEAKIIMA;

c(OPMHUPOBAHHOCT YMEHMS PACKPBIBATh CYLUIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii MOCPEeICTBOM COCTAaBJIEHUS 3JIEKTPOHHOTO OanaHca 3TUX peaklUif; peakuuid HOHHOTO
oOMeHa IyTéM COCTABIICHHSI UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHH; PEaKInii THAPOIIN3a;
peakuuii KomIuiekcooOpa3zoBaHus (Ha IpUMepe r’UAPOKCOKOMIUIEKCOB LIMHKA U aJIFOMUHHUS);

c(OPMHUPOBAHHOCTb YMEHHUSI OOBACHATh 3aKOHOMEPHOCTH MPOTEKAHNUs XUMUUYECKHX peaKkIui
C Y4€TOM HX DHEPreTHMUYECKHUX XapaKTEPUCTHK, XapaKTep M3MEHEHMsS CKOPOCTH XHMHYECKOH
peakuuu B 3aBUCUMOCTU OT Pa3JIMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMELIEHUSI XUMUYECKOTO
paBHOBECHsI 1O BIMSHUEM BHEIIHUX Bo3aeicTeuil (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHMS XapaKT€PH30BaTh XMMHMUYECKHE DPEaKLUH, JeXallde B OCHOBE
MIPOMBIIIJIEHHOT'O TOTYYEHHUS CEPHOM KUCIIOThI, aMMHaKa, OOII1e HayYHbIe PUHIMITBI XUMUYECKHX
IIPOM3BO/JICTB; 11€1€CO00Pa3HOCTh IPUMEHEHHSI HEOPIaHUYECKUX BEIECTB B MIPOMBIIIJICHHOCTH U B
OBITY C TOUKHU 3pEHUS] COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHMH O METOAAX HAayYHOI'O MO3HAHUS SIBICHHUH
IpUPOJBI — HAOMIOIEHUE, U3MEPEHNE, MOJCIIMPOBAHHE, FIKCIIEPUMEHT (peajbHbI U MBICIEHHBIN),
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaxX, YMEHUS PUMEHATh 9TU 3HAHUS IPU SKCIEPUMEHTAIBHOM
WCCIIEIOBAaHUM BELIECTB U AJI1 OOBSICHEHUS] XMMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B IPUPOJIE,
IIPAKTUYECKOU JEATEIbHOCTH YEI0BEKA U B IIOBCEHEBHOMU KU3HH,

c(OPMHPOBAHHOCTh YMEHUS BBIBIATH B3aUMOCBS3b XMMHUYECKMX 3HAHMM C MOHATUSAMH U
MIPEICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MIPEIMETOB Ui 00jiee 0CO3HAHHOIO MOHUMAaHUs
MaTepualbHOrO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTH YMEHHS MPOBOAUTH PACUETHI: C MCIOJIB30BAaHUEM MOHSATHHA «MaccoBas
JI0J1s1 BEIIECTBA B PACTBOPE» M «MOJIIPHAS KOHIIEHTPAIMS»; MAaCcChl BEIlECTBA WM 00bEMA rasa 1o
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU OOBEMY OIHOrO M3 Y4YacTBYIOIIHMX B PEaKIUU
BELIECTB; TEIJIOBOro 3(dexTa peakluu; 3Haue€HUsI BOJAOPOIHOrO MOKa3aTessl paCTBOPOB KUCIOT U
IIeJI04Yel ¢ U3BECTHOM CTENEHbIO AMCCOLMAINK; Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTA



peakluu, €clii OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUJE PACTBOpA C ONPENEIEHHON MacCOBOM
J0JIeH pacTBOPEHHOTO BEIIECTBA WIIM JIaHO B M30BITKE (MMEET MPUMECH); TOJIM BBIXOJA MPOIYKTA
peakiuu; 00BEMHBIX OTHOIIIEHUH ra30B;

c(OPMUPOBAHHOCTh YMEHUN: CAMOCTOATEIbHO IUIAHUPOBATH U TMPOBOJUTH XUMHUYECKUN
SKCIIEPUMEHT (IIPOBEICHUE PEaKIMil MOHHOTO OOMEeHa, MOJTBEPXKJIECHUE KayeCTBEHHOIO0 COCTaBa
HEOPraHWYECKUX BEIIECTB, ONPENECIEHUE CPEllbl PACTBOPOB BEILIECTB C IMOMOILBK) HHAUKATOPOB,
W3YYCHHE BIUSHUS Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XHMMHYECKOM peakiuu, pelIeHue
SKCIIEPUMEHTAJbHBIX 3a7au 1o Temam «Mertamwis» U «Hemeramib») ¢ coOM0eHUEM IIPaBUI
0e30MacHOro OOpaleHus ¢ BEIIECTBAMU U JIaOOpaTOPHBIM 000pyI0BaHUEM, (DOPMYITHPOBATH LIETh
WCCIICIOBAHMS, TIPEJCTABISITh B PAa3IUYHON (popMe pe3yabTaThl SKCIIEPUMEHTA, aHAITM3UPOBATh U
OLIEHUBATh UX JOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUU: COONIOAaTh MpaBHa MOJIb30BAaHUS XUMHUYECKON MOCyIOl u
1abopaTopHBIM 000pYyI0BaHUEM, OOpaIleHHsI C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU IO
BEITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB, IKOJIOTUYECKH IIeJIECO00Pa3HOTO TOBEICHUS B
OBITY W TPYZOBOH JCSITEILHOCTH B LIEJISX COXPAHEHUSI CBOETO 3/JI0POBbS, OKPYKAIOIIEH MPUPOTHON
Cpenbl U JOCTHXKEHHS €€ YyCTOWYMBOIO Pa3BUTHUSA, OCO3HABATH OMACHOCTh TOKCHYECKOTO JEUCTBUS
Ha JKUBbIE OPraHU3MBbI OINPECIEHHBIX HEOPraHMYECKHUX BEUIECTB, MOHMMAs CMBICI IOKa3aTelis
IJIK;

c(OPMUPOBAHHOCTh yYMEHUW: OCYHISCTBIIATH IICJICHANIPABICHHBIA IMOUCK XUMHUYECKOU
nH(OpMaMM B PA3IUYHBIX HMCTOYHWKAX (HAy4dHass W y4eOHO-HAy4dHasl JIMTEpPaTypa, CpelcTBa
MaccoBoi uHbopmanuu, WHTepHeT UM apyrue), KPUTUYECKH AaHAIM3UPOBATH XUMHYECKYIO
uHpopmanuio, nepepabaTeiBaTh €€ M HCHOJIB30BaTh B COOTBETCTBUU C IOCTABJICHHOHN yueOHOMU
3a/1a4.
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